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ABSTRACT"
:41;,C,;"B5+2,8B")C"5O1"L2;51+,K0"Xylella fastidiosa"2+1"1;)8)0,;2//>",04)+5285"4/285"425O)-18B"28*";2KB1"B;)+;O"*,B12B1B",8"2"

92+,15>")C"4/285B6""]81")C"5O1B1"B5+2,8B";2KB1B"2"B;)+;O"*,B12B1"F8)R8"2B"=,1+;1ZB"*,B12B1"V=3Y")C"-+2419,816""TO,B"*,B12B1"O2B"

;2KB1*"B,-8,C,;285"*,B+K45,)8"5)"5O1"R,81",8*KB5+>";1851+1*",8"5O1"T101;K/2<"D2/,C)+8,2"+1-,)8W"25"5O1"O1,-O5")C"5O1"0)B5"+1;185"

=3"14,*10,;",8"5O1"/251"#$$IZB<"H'q")C"5O1"-+2419,81B",8"5O,B"2+12"R1+1"/)B5"L1C)+1"101+-18;>"\K2+285,81"28*";)85+)/"

012BK+1B";)K/*"L1",8B5,5K51*6""A8*1+"5O1B1";,+;K0B528;1B<"5O1"HIIa"*,B;)91+>")C"2"4)4K/25,)8")C"2442+185/>"=3!+1B,B5285"

-+2419,81B",8"5O1"2+12"R2B")C"42+5,;K/2+",851+1B56""TO1"9,81B"R1+1"2//"/);251*",8"2"B,8-/1"9,81>2+*<"RO,;O"O2*"5)52/"=3!+1/251*"

/)BB1B")C"244+)P,0251/>"#Iq<"RO,/1"2"81,-OL)+,8-"9,81>2+*"BKCC1+1*"2"812+/>"#IIq"/)BB")C"5O1"B201"92+,15>6""h8"2**,5,)8<"2"

B,0,/2+"4O18)018)8"R2B")LB1+91*",8"2"-+2419,81"4)4K/25,)8"/);251*")8"5O1".-+,;K/5K+2/"]41+25,)8B"-+)K8*B"25"5O1"A8,91+B,5>"

)C"D2/,C)+8,2<"(,91+B,*16""UO,/1"5O1";2KB1")C"5O,B"2442+185"+1B,B528;1",B"K8F8)R8<")81"4)BB,L/1"1P4/2825,)8"C)+"5O,B"+1B,B528;1"

,B"5O25",5",B"L1,8-";)8C1++1*"L>"L2;51+,2"4+1B185",8"+1B,B5285"9,81B"LK5"8)5",8"BKB;145,L/1"9,81B6""h8")+*1+"5)"51B5"5O,B"O>4)5O1B,B<"

;281"B204/1B"C+)0"L)5O"5O1"2442+185/>"BKB;145,L/1"4)4K/25,)8B"28*"5O1"2442+185/>"+1B,B5285"4)4K/25,)8B"R1+1"BK+C2;1"

B51+,/,S1*"28*"4/251*")85)"B528*2+*"0,;+)L,)/)-,;2/"01*,26"".8>")LB1+91*"L2;51+,2/"-+)R5O"R2B"*,/K51*",85)"B528*2+*"/,\K,*"

01*,2"28*"5O18"B5+12F1*")K5",8")+*1+"5)")L52,8"4K+1";K/5K+1B<"RO,;O"R1+1",*185,C,1*"KB,8-"#a:"B1\K18;,8-6"DK++185"+1BK/5B"

BO)R"5O25"0K/5,4/1"Paenibacillus B41;,1B"2+1"4+1B185"0)+1")C518",8"2B>045)025,;"4/285B"5O28",8"B>045)025,;"4/285B"25"L)5O"

/);25,)8B6"

"

INTRODUCTION"
:41;,C,;"B5+2,8B")C"5O1"L2;51+,K0"Xylella fastidiosa"VXfY";2KB1"*,B12B1",8"2/0)8*B<"-+2419,81B<"28*"2"92+,15>")C")5O1+"

1;)8)0,;2//>",04)+5285"4/285B"V329,B"#$Gd<"#$dI"28*"=K+;1//"#$$$Y6""Xf",B"B4+12*"L>"5O1"-/2BB>!R,8-1*"BO2+4BO))51+"

VXU::Y<"Homalodisca vitripennis, C)+01+/>"F8)R8"2B"H."coagulata V(1*2F"15"2/6"HII&"28*"T2F,>2"15"2/6"HIIaY6"

"

h8"-+2419,81B<")81"B5+2,8")C"5O,B"L2;51+,K0",B"5O1";2KB1")C"=,1+;1ZB"*,B12B1"V=3Y6"":,8;1"5O1"4+1C1++1*"O)B5")C"XU::",B";,5+KB<"

9,81>2+*B";/)B1"5)"2";,5+KB"-+)91"2+1"25",8;+12B1*"+,BF"C)+"5O1"*191/)40185")C"=3"V=1++,8-"15"2/6"HII#Y6"h8"2**,5,)8<"

DO2+*)882>"9,81B"2+1"F8)R8"5)"L1"0)+1"BKB;145,L/1"5)"=3"5O28")5O1+"92+,15,1B"VAD"h=@Y6""TO1"U1291+"9,81>2+*",B"4/2851*"

R,5O"DO2+*)882>"9,81B"28*",B",001*,251/>"2;+)BB"C+)0"5R)";,5+KB"-+)91B<"0128,8-"5O25",5",B"25"O,-O"+,BF")C"*191/)4,8-"=36""

N)R191+<"RO,/1"2*Q2;185"DO2+*)882>"9,81>2+*B"BKCC1+1*";252B5+)4O,;";+)4"C2,/K+1<"5O1"U1291+"9,81>2+*"O2*"2"=3!+1/251*"/)BB"

)C"C2+"/1BB<"244+)P,0251/>"#Iq6""TO,B")LB1+925,)8"R2B")C"B41;,2/",851+1B5"B,8;1"028>")C"5O1"4/285B",8"5O,B"9,81>2+*"R1+1")/*"

18)K-O"5)"O291"BK+9,91*"5O1",8,5,2/"=3"14,*10,;"5O25");;K++1*"2C51+"5O1"XU::"R2B"2;;,*1852//>",85+)*K;1*",85)"D2/,C)+8,26""

TO1".-+,;K/5K+2/"]41+25,)8B"9,81>2+*"25"5O1"A8,91+B,5>")C"D2/,C)+8,2<"(,91+B,*1";)852,8B"L)5O"B>045)025,;"28*"2B>045)025,;"

DO2+*)882>"9,81B",8";/)B1"4+)P,0,5>6""TO1B1"9,81B"2+1">)K8-1+"5O28"5O1")81B"25"5O1"U1291+"g,81>2+*6"

"

]81"4)BB,L/1"1P4/2825,)8"C)+"5O,B"4O18)018)8",B"5O25",5",B"L1,8-";)8C1++1*"L>"L2;51+,2/"18*)4O>51B"5O25"/,91",8B,*1"5O1"

2442+185/>"+1B,B5285"4/285B"LK5"8)5",8"5O1"0)+1"BKB;145,L/1"4/285B6""TO1"18*)4O>5,;"L2;51+,K0<"Curtobacterium flaccumfaciens,"

O2B"2/+12*>"L118"BO)R8"5)";)8C1+"+1B,B528;1"5)"Xf",8"BR115")+28-1"4/285B"Vf2;292"15"2/6"HII&Y6"

"

T)"51B5"5O,B"O>4)5O1B,B<";281"B204/1B"C+)0"2B>045)025,;"28*"B>045)025,;"-+2419,81B"25"L)5O"/);25,)8B"R1+1"BK+C2;1!

B51+,/,S1*"28*"5O18"4/251*")8"0,;+)L,)/)-,;2/"01*,26""TO1"-18KB")C"28>"+1BK/5,8-"L2;51+,2/"-+)R5O"R2B"5O18",*185,C,1*"KB,8-"

#a:"-181"B1\K18;,8-6""TO1"#a:"-181"O2B"L118"R,*1/>"KB1*"5)";/2BB,C>"K8F8)R8")+-28,B0B"VTK+81+"#$$GY6""E1;2KB1"5O,B"-181"

19)/91B"91+>"B/)R/><",5",B"0)B5"KB1CK/"C)+";/2BB,C>,8-")+-28,B0B"25"5O1"-18KB"/191/<"LK5"8)5"25"5O1"B41;,1B")+"BKLB41;,1B"/191/"

VU1,BLK+-"15"2/6"#$$#Y6""7918"B)<",5",B"R,*1B4+12*"4+2;5,;1"5)",8;/K*1"2"B41;,1B"8201"RO18",*185,C>,8-"L2;51+,2"L2B1*")8"5O,B"

B1\K18;16""TO1B1"*1B,-825,)8B";28"L1";)8B,*1+1*"4K525,91",8"825K+16"

"

OBJECTIVES 

TO1"4+,02+>"-)2/")C"5O,B"+1B12+;O"R2B"28*";)85,8K1B"5)"L1"5)"51B5"5O1",8,5,2/"O>4)5O1B,B"5O+)K-O",B)/25,8-"L2;51+,2/"18*)4O>51B"

C+)0"B>045)025,;"28*"2B>045)025,;"-+2419,81B"25"L)5O"/);25,)8B"28*"KB,8-"#a:"282/>B,B"5)",*185,C>"5O106"

"

RESULTS AND DISCUSSION"
.";)042+,B)8")C"5O1"18*)4O>51B",B)/251*"C+)0"5O1"9,81B"25"L)5O"/);25,)8B"BO)R1*"5O25"010L1+B")C"5O1"-18KB"Paenibacillus"

);;K++1*"0)+1"C+1\K185/>",8"2B>045)025,;"9,81B"5O28",8"B>045)025,;"9,81B"VTable 1Y"V=2+F1+"HIIdY6""TO,B")LB1+925,)8"R2B"



!"HH$"!"

)C"B41;,2/",851+1B5"B,8;1",5",B"2/+12*>"F8)R8"5O25"Paenibacillus polymyxa";28";)8C1+"+1B,B528;1"5)"5O1"L2;51+,2/"4/285"425O)-18"

Erwinia carotovora",8"-8)5)L,)5,;"Arabidopsis thaliana"4/285B"VT,00KBF"28*"U2-81+"#$$$Y6""h5",B"4)BB,L/1"5O25"

Paenibacillus ;)K/*"L1"4/2>,8-"2"B,0,/2+"+)/1",8B,*1"5O1"2B>045)025,;"-+2419,81B<"B,8;1")81")C"5O1"Paenibacillus",B)/251B"

51B51*",8"5O1"/2L)+25)+>"R2B"C)K8*"5)"+152+*"5O1"-+)R5O")C"5O1"=3"B5+2,8")C"Xf",8"L)5O";)!;K/5K+1"28*",8"-+2419,81B"V.6".+)+2<"

41+B)82/";)00K8,;25,)8Y6"h8"2**,5,)8<",5"O2B"+1;185/>"L118"BO)R8"5O25")5O1+"010L1+B")C"Paenibacillus";28"+1*K;1"5O1"-+)R5O"

)C"Xf )+"1918";/12+",5"2/5)-15O1+")8"0,;+)L,)/)-,;2/"01*,2"Ve,+F425+,;F"28*"U,/O1/0"HIIGY6"

"

h8"2**,5,)8<"5O1"4+1B18;1")C";1+52,8"18*)4O>51B"R,5O,8"5O1"4/285B"V0)B5"8)52L/>"BacillusY"24412+1*"5)"L1"*1418*185")8"5O1"

5,01")C">12+"5O1"4/285B"R1+1"B204/1*"V=2+F1+"HIIdY6""h8"5O1"U1291+"9,81>2+*<"E2;,//KB"R2B"0)B5";)00)8/>",B)/251*",8"@2>6""

N)R191+<",8"5O1".-+,;K/5K+2/"]41+25,)8B"9,81>2+*<"E2;,//KB"R2B"0)B5"C+1\K185/>",8"@2>"28*"];5)L1+"VB11"Tables 2"and 3Y6""

TO1"+12B)8B"C)+"5O,B"2+1"8)5">15";/12+6"

"

"

Table 1." " " " " "

D)*1" X18KB" E,5":;)+1" 7!92/K1"

:>045)025,;"

=/285" 3251"D)//1;51*"

" " " " " "

&'g#a"#`"D#" Achromobacter HI%$" I" b)" &!@2>!Ia"

&'g#a"H3"D#" Bacillus da%" I" b)" &!@2>!Ia"

&'g#a"H7"D#" Bacillus HGG#" I" b)" &!@2>!Ia"

&ag#a"H3"D#" Bacillus 'II" G6II7!#%d" b)" &!@2>!Ia"

&ag#$"#D"DG" Bacillus H&'&" I" b)" HG!MK/!Ia"

&ag#$"H3"D#" Bacillus HG%a" I" b)" &!@2>!Ia"

&ag#$"H`"D#" Bacillus HaI'" I" b)" &!@2>!Ia"

&Gg#"#."D#" Paenibacillus HGd$" I" b)" &!@2>!Ia"

&Gg#"#E"D#" Bacillus #d&&" I" b)" &!@2>!Ia"

&Gg#"#D"DH" Bacillus H%d$" I" b)" #d!@2>!Ia"

&Gg#"#7"D#" Bacillus ##aH" I" b)" &!@2>!Ia"

&Gg#"#`"D#" Bacillus H%a'" I" b)" &!@2>!Ia"

&Gg#"HE"D#" Paenibacillus H$%" #6II7!G'" b)" &!@2>!Ia"

&Gg#"HD"D%" Bacillus Ha$H" I" b)" %#!@2>!Ia"

&Gg%"#E"D#" Bacillus H%'#" I" b)" &!@2>!Ia"

&Gg%"#D"DH" Bacillus #I#'" I" b)" #d!@2>!Ia"

&Gg%"#7"D#H" Bacillus &I#" H6II7!#Id" b)" '!];5!Ia"

&Gg%"H3"D#%" Bacillus #II$" I" b)" #$!];5!Ia"

&Gg%"]"D%" Planococcus HaI$" I" b)" %#!@2>!Ia"

&Ggd"#."D$" Bacillus H'a#" I" i1B" H&!.K-!Ia"

&Ggd"(a" Bacillus HaHG" I" i1B" &!@2>!Ia"

&dg#I"#E"D#" Bacillus H'$#" I" b)" &!@2>!Ia"

&dg#I"#E"DH" Bacillus H&IG" I" b)" #d!@2>!Ia"

&dg#'"#D"D%" Bacillus #Id&" I" b)" %#!@2>!Ia"

&dg#'"#3"DH" Bacillus HaI'" I" b)" #d!@2>!Ia"

&dg#'"H."DG" Bacillus $#I" I" b)" HG!MK/!Ia"

&dg#$"H`"DH" Bacillus H%G$" I" b)" #d!@2>!Ia"

&$g$"#."DH" Bacillus $G$" I" b)" #d!@2>!Ia"

&$g$"#D"DH" Bacillus H'%%" I" b)" #d!@2>!Ia"

&$g$"#D"D%" Bacillus HaGI" I" b)" %#!@2>!Ia"

&$g$"#3"D%" Bacterium ddI" I" b)" %#!@2>!Ia"

&$g$"#`"D#" Bacillus #HI%" I" b)" &!@2>!Ia"

&$g$"#`"DH" Bacillus HaaI" I" b)" #d!@2>!Ia"

&$g$"#`"DG" Bacillus ##'&" I" b)" HG!MK/!Ia"

&$g$"HE"D#" Bacillus H'GG" I" b)" &!@2>!Ia"

&$g$"HD"D#" Bacillus a'I" I" b)" &!@2>!Ia"
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Table 2.""=+1B18;1")C"Bacillus",8"X+2419,81B",8"5O1"U1291+"g,81>2+*<"L>"@)85O6"

" @2>" MK81" MK/>" .K-KB5" :14510L1+" ];5)L1+" b)910L1+" 31;10L1+"

=/285" " " " " " " " "

" " " " " " " " "

&'g#a" c" " " " " " " "

&ag#a" c" " " " " " " "

&ag#$" c" " c" " " " " "

&Gg#" c" " " " " " " "

&Gg%" c" " " " " c" " "

&Ggd" " " " c" " " " "

&dg#I" c" " " " " " " "

&dg#'" c" " c" " " " " "

&dg#$" c" " " " " " " "

&$g$" c" " " " " " " "

 

 

 

Table 3.""=+1B18;1")C"Bacillus ,8"X+2419,81B",8".-+,;K/5K+2/"]41+25,)8B<"L>"@)85O6"

" @2>" MK81" MK/>" .K-KB5" :14510L1+" ];5)L1+" b)910L1+" 31;10L1+"

=/285" " " " " " " " "

" " " " " " " " "

.!&" c" " " " " c" " "

E!%" c" " c" " " " " "

D!#" c" " c" " " c" " "

3!G" " " " " " c" " "

7!#" " " " " " " " "

`!#'" " " " " " c" " "

X!a" c" " " " " c" " "

N!##" c" " " c" " " " "

h!a" " " " " " c" " "

M!$" c" " " c" " c" " "

"

"
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=2+F1+<"M6""HIId6""3,BB1+525,)86""A8,91+B,5>")C"D2/,C)+8,2<"(,91+B,*16"

"

FUNDING AGENCIES 

`K8*,8-"C)+"5O,B"4+)Q1;5"R2B"4+)9,*1*"L>"5O1"D3`."=,1+;1ZB"3,B12B1"28*"X/2BB>!U,8-1*":O2+4BO))51+"E)2+*"

"

"


